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FIG. 7 
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FIG. 15 



6/12 



PRELIMINARY CALIBRATIONS 
Step 1 

calibrate the position of the two infrared assemblies of the 
apparatus to determine the significant dimension of the object 

Step 2 

calibrate the position of the irradiation support of the apparatus 
to determine the intensity of the photon beam attenuaKy 
passing through the object y 

Step 3 

calibrate the measurement of the source - detector assembly 

aienuat P e P dK S *° dete "" the intensit V ° f ™* P"°ton beam 
attenuated by passing through the object. 



FIGURE 9A 



ACTUAL DETERMINATION OF THE 
RELATIVE VARIATION OF THE DENSITY 

Step 4 

determine the significant dimension of the object to be tested 
Step 5 

transport the object to the irradiation support 
Step 6 

n?!h! t the ^? ltl0n ° f the ob j ect °y adjusting the position 

isssrssr" 1 with respect to a -™ a°: 

Step 7 

determine the attenuated intensity of the photon beam 
transmitted through the object ™ 

Step 8 

acquisition, processing and analysis of the spectrum obtained 
Step 9 

Step 10 

return transport of the object to its location on the turntable. 



FIGURE 9B 
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Step 1 



I manual input of input parameters I 







sequence of automated operations: 



a) move the base along the Z direction as far as the 
Zmeasure position 

b) angular displacement of the turntable to bring 
object ed.m mto its initial measurement position 

c) displacement of the first infrared assembly 
along the Y direction as far as its start position Y(1, 

t!ona^T^ nt V * he fifSt infrared assembly 
along the Y d.rection by increments of INT and 

RZ „f';H 0US K determinati0n ° f the infra «* "eionse 
Rl(n) of the object edim, corresponding to 

each position Y(n), for n - 1, .... IM 
e,ca p ,cu^he optimum infrared response 



1 Km 



? ff'cu'ate the optimum position YOPT of the 
first mfrared assembly with respect to the second 
infrared assemb.y and the optimum distance d 
between the two infrared assemblies 



FIGURE 10 



9/12 





sequence of automated operations: 



a) measure the significant dimension xemas of th* 
object with standard density * 

b) angular displacement of the turntable to brinn th» 
standard density object emas into an intemSate 
pos,t,on in which it is gripped by the gripSjEJ 

c) position the object emas on the irradiation support 

d) actual adjustment of the position of the irradiat,™ 
support with respect to the source - £2S£E2£L. 

d-1) progressive displacement of the irradiation 
support along the Z direction between the 
predetermined positions Z(1) and Z(N) 

ohfo'S f ° r 6a u h P 08 *** 00 2 <'>' Eradiation of the 
object emas by the photon beam M times and 
obtain attenuated intensity values j 
!~J U " num ^ r of Positions Z(i) between Z(1) and 2fM» 
1 ;V . ? Umber ° f irrad| a«ons for each posit on Zm ' 
irr^i t Ca,CU,ate * he ° ptimum P° si *ion ZOPT of he ' ° 
.rrad,at,on support from the positions Z(i) and 
attenuated intensities l(i,j) 1 ' 

e) return transport of the object emas on the turntable. 



FIGURE 11 
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Step 3 



ni«?f T the P hoton ^nsity 'emas attenuated 
passing through a standard density object emas 
used as a reference ojecremas 



2t C h.! CU , ,at ! the mass atten ^tion coefficient um 
of he standard density object using the 
following relation: 




FIGURE 12 
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Step 4 



manual input of input parameters 



sequence of automated operations: 
Ymeasure = YOPT + (xedim - xedimAVE) 

oKSK N of N ***** dimension 

leading to a set of values Rl(n,p), 

d) actual calculation of the significant 
dimension x of the object 100 

d-1) calculate the average RledimAVE of P infrared 
x = A4.(RI)4 + A3.(R|)3 + A2.(RI,2 = A1.(R|)1 + A0 
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Step 9 



automated calculation of the relative variation 

^ nSity ° f the ob j ect 100 w «h respect P 

lh!Sf« !" Slty ° f ° ne ° r several standard density 
object(s) emas using the following relation 



" I 

... emas 



FIGURE 14 



